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The present invention relates to an amplifying 
type solid state image sensor device for amplifying 
signal charge obtained by a photoelectric conversion 
element such as a photodiode, and in particular to a 
solid state image sensor device in which an optical 
black pixel region for defining an optical black level 
is improved. 

Recently, a solid state image sensor device using 
a CMOS sensor has been proposed as one of solid state 
image sensor devices. This type of solid state image 
sensor device is a device wherein a signal detected by 
a photoelectric conversion element (photodiode) in each 
of cells is amplified by a transistor. Specifically, 
in this type of solid state image sensor device, the 
electrical potential in a signal charge accumulating 
portion is changed by signal charges generated by the 
photoelectric conversion element and the electrical 
potential is amplified by an amplifying transistor in 
each pixel. Such a solid state image sensor device is 
expected as an image sensor suitable for making the 
size of each pixel small. 

FIG. 10 shows an example of such a kind of CMOS 
image sensor in the prior art. In FIG. 10, reference 
numerals 1, 2, 3 and 10 represent an image sensing cell 
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array, a vertical shift resistor, a horizontal shit 
resistor, and a timing signal generator, respectively. 
A plurality of unit cells 13 are arranged in the image 
sensing cell array, i.e., an image sensing cell area 1. 
5 Each of the unit cells 13 is composed of a photodiode 8, 

a read transistor 14, a driver transistor 15 of a 
source follower circuit, an address transistor 16, and 
a reset transistor 17. 

Signal charges obtained in each of the unit cells 

10 13 are read out as a signal on a vertical signal line 

18 (typically showing any of vertical signal lines 18-1 
to 18-(n+m)), supplied to a noise canceller 25 
(typically showing any of noise cancellers 25-1 to 
25-(n+m)) through the vertical signal line 18. The 

15 signal supplied to the noise cancellor 25 through the 

vertical signal line 18 is temporarily stored in the 
noise cancellor 25. The noise cancellor 25 is composed 
of an S/H transistor 19, a signal transmitting 
capacitor 20, a signal accumulating capacitor 21, and a 

20 clamp transistor 22. The signal temporarily stored in 

the noise cancellor 25 is read out on a horizontal 
signal line 26 through a horizontal reading transistor 
23, and then is outputted from the image sensor device 
through an output amplifier 27. In FIG. 10, reference 

25 numbers 12, 2 8 and 20 represent a load transistor, a 

horizontal reset transistor, and a detecting portion of 
the signal charges accumulated in the photodiode 8, 
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respectively . 

Most of the unit cells 13 constitute photo- 
sensitive pixels for sensing an image, on the other 
hand, a part of the unit cells 13 constitutes optical 
5 black pixels 13' for shielding an incident light and 

generating an optical black signal. Photodiodes of the 
optical black pixels 13' are covered with a layer made 
of aluminum or the like to prevent light from being 
projected onto the photodiodes. In the same manner as 
y 10 in the photo-sensitive pixels 13, the vertical signal 

lines 18-n to 18-{n+m), the noise cancellers 25-n to 
25-(n+m), and horizontal reading transistors 23-n to 
23-(n+m) are provided in the optical black pixels 13'. 
An optical black pixel region composed of the 
15 optical black pixels 13' is necessary for defining an 

optical black level of an obtained signal, i.e., a dark 
current. That is, in any solid state image sensor 
device, electrical charges will be thermally generated 
in semiconductors constituting the device even when any 
2 0 light is not projected onto the device. The thermally 

generated electrical charges, together with signal 
charges generated by light projection, are accumulated 
in photodiodes of the respective pixels. Therefore, in 
order to detect only the signal charges generated based 
25 on the light projection, it is necessary to provide 

pixels where light is shielded and determine components 
of the thermally generated charges. 



In CMOS image sensors, as shown in FIG. 11, there 
arises a variation in level of the signals based on 
dark currents generated in the pixels. In CMOS image 
sensors, generally, the variation in optical black 
levels is about 2 mV. The following will describe a 
case that signals having such a variation are processed 
in a signal processing circuit of an image sensor, as 
shown in FIG. 12 . 

An output from an image sensor 7 0 has a waveform 
as shown in FIG. 13A on a signal line 73. The output 
from the image sensor 70 is composed of signals 78 from 
photo-sensitive pixels and signals 79 from optical 
black pixels, and has a reset level 76 and a signal 
level 77. FIG. 13B shows a signal waveform on a signal 
line 74, sampled by CDS (Correlation Double Sampling) 
circuit 71. Since the CDS circuit 71 is a circuit for 
obtaining the difference between the reset level 76 and 
the signal level 77, only the signal difference is 
obtained as the output-signal waveform of the CDS 
circuit 71. A clamp circuit 72 clamps a signal 79 from 
the optical black pixels (optical black level 79). A 
clamped signal waveform is shown in FIG. 13C. 

However, such a kind of CMOS image sensor has the 
following disadvantage. Since there is a variation in 
levels of the signals generated by dark currents in the 
optical black pixels, optical black levels in the 
horizontal lines vary when the clamp circuit 72 clamps 



signals from the photo-sensitive pixels. This 
variation also causes a variation in a fixed pattern 
noise in each horizontal line. 

As describe above, in amplifying type solid state 
5 image sensor devices using a CMOS sensor in the prior 

art, there is a variation in optical black signals 
obtained in the optical black pixels of the optical 
black pixel region for defining the optical black level. 
Thus, there remains a problem that a fixed pattern 

10 noise in each horizontal line is generated. 

BRIEF SUMMARY OF THE INVENTION 
The present invention has been made in the light 
of the above-mentioned situations. An object of the 
present invention is to provide a solid state image 

15 sensor device which, even if outputs from optical black 

pixels of an optical black pixel region vary, makes it 
possible to avoid disadvantages based on the variation 
satisfactorily and reduce the variation of the fixed 
pattern noises in the horizontal lines. 

2 0 According to a first aspect of the present 

invention, there is provided a solid state image sensor 
device comprising an image sensing cell array portion 
including a plurality of unit cells, the unit cells 
being arranged in a matrix form on a semiconductor 

25 substrate, the image sensing cell array portion having 

a photo-sensitive pixel region and an optical black 
pixel region, the unit cells of the photo-sensitive 



pixel region for sensing an image, and the unit cells 
of the optical black pixel region for defining an 
optical black level; a selecting circuit for selecting 
the unit cells of the image sensing cell array portion 
5 in a unit of one horizontal line of the image sensing 

cell array portion; a plurality of vertical signal 
lines on which signals are read out from the unit cells 
selected by the selecting circuit; and a wiring short- 
circuiting at least two of the vertical signal lines in 

10 the optical black pixel region with each other. 

Since, in a solid state image sensor device 
according to the first aspect of the present invention, 
at least two of the vertical signal lines in the 
optical black pixel region are short-circuited with 

15 each other by a wiring, then the levels of the signal 

potentials on the short-circuited vertical signal lines 
can be averaged to be made uniform. For example, even 
if the level in one optical black pixel of the optical 
black pixel region is largely different from levels in 

20 the other optical black pixels, the difference can be 

reduced by connecting the vertical . signal line 
associated with the one optical black pixel with the 
vertical signals lines associated with the other 
optical black pixels. Therefore, even if outputs from 

25 the optical black pixels of the optical black pixel 

region vary, the outputs can be averaged to reduce a 
variation in fixed pattern noises in the horizontal 
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lines . 

In a solid state image sensor device according to 
the first aspect of the present invention, at least one 
of the vertical signal lines in the optical black pixel 
5 region may be excluded from being short-circuited with 

the at least two vertical signal lines by the wiring. 

In a solid state image sensor device according the 
first aspect of the present invention, at least one of 
the vertical signal lines in the optical black pixel 

10 region, which is at the side of the photo-sensitive 

pixel region, may be excluded from being short- 
circuited with the at least two vertical signal lines 
by the wiring. When a solid state image sensor device 
according the first aspect of the present invention is 

15 structured as such, then even if the signal potentials 

at the optical black pixels at the edge portion of the 
optical black pixel region are changed by light leaked 
from the photo-sensitive pixel region into the edge 
portion of the optical black pixel region, it is 

20 possible to prevent the optical black level from being 

influenced by the change. Thus, the optical black 
signal can be made stable. 

In a solid state image sensor device according to 
the first aspect of the present invention, at least one 

25 of the vertical signal lines in the optical black pixel 

region, which is at the opposite side of the photo- 
sensitive pixel region, may be excluded from being 
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short-circuited with the at least two vertical signal 
lines by the wiring. When a solid state image sensor 
device according to the first aspect of the present 
invention is structured as such, then even if the 
5 signal potentials at the optical black pixels at the 

opposite edge portion of the optical black pixel region 
are changed by light leaked from a peripheral portion 
opposite to the photo-sensitive pixel region into the 
13 opposite edge portion of the optical black pixel region, 

y 10 it is possible to prevent the optical black level from 

\p being influenced by the change. Thus, the optical 

ly black signal can be made more stable. 

J^^C(^^ ll^ a solid state image sensor device according to 
^ the firsvt aspect of the present invention, at least one 
K 15 of the vet*tical signal lines in the optical black pixel 

region, whYch is at the side of the photo-sensitive 
pixel region, may be excluded from being short- 
circuited witJi the at least two vertical signal lines 
by the wiring,\ and at least one of the vertical signal 
20 lines in the optical black pixel region, which is at 

the opposite sidb of the photo-sensitive pixel region, 
may be excluded :ra:om being short-circuited with the at 
least two verticaA signal lines by the wiring. When a 
solid state image aensor device according the first 
25 aspect of the present invention is structured as such, 

then even if the sigmal potentials at the optical black 
pixels at the edge poVrtion of the optical black pixel 
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regioA are changed by light leaked from the photo- 
sensitiw-e pixel region into the edge portion of the 
optical plack pixel region. Furthermore, even if the 
signal potentials at the optical black pixels at the 
opposite e)dge portion of the optical black pixel region 
are changedXby light leaked from a peripheral portion 
opposite to the photo-sensitive pixel region into the 
opposite edge\ portion of the optical black pixel region, 
it is possibldi to prevent the optical black level from 
being influence^d by the change. Thus, the optical 
black signal caA be made more stable. 

In a solid state image sensor device according to 
the first aspect of the present invention, the wiring 
may cause levels of the readout signals of the at least 
two vertical signal lines to be averaged. 

According to a second aspect of the present 
invention, there is also provided a solid state image 
sensor device comprising an image sensing cell array 
portion including a plurality of unit cells, the unit 
cells being arranged in a matrix form on a semi- 
conductor substrate, the image sensing cell array 
portion having a photo-sensitive pixel region and a 
plurality of optical black pixel regions having optical 
black levels different from each other, the unit cells 
of the photo-sensitive pixel region for sensing an 
image, and the unit cells of the optical black pixel 
regions for defining optical black levels; a selecting 
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circuit for selecting the unit cells of the image 
sensing cell array portion in a unit of one horizontal 
line of the image sensing cell array portion; a 
plurality of vertical signal lines on which signals are 
5 read out from the unit cells selected by the selecting 

circuit; and a wiring short-circuiting a plurality of 
the vertical signal lines in the optical black pixel 
regions with each other. 

Since, in a solid state image sensor device 

10 according to the second aspect of the present invention, 

a plurality of optical black pixel regions are arranged 
the image sensing cell array portion, which have 
optical black levels different from each other, and a 
plurality of the vertical signal lines in the optical 

15 black pixel regions are short-circuited with each other 

by a wiring, then levels of the signals read out from 
the optical black pixels in each of the optical black 
pixel regions are averaged, and the averaged signal 
levels of the respective optical black pixel regions 

20 are also averaged. Thus, even if outputs from the 

optical black pixels of the optical black pixel regions 
vary, the outputs can be averaged to more reduce a 
variation in fixed pattern noises in the horizontal 
lines . 

25 In a solid state image sensor device according to 

the second aspect of the present invention, at least 
one of the vertical signal lines in the optical black 
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pixel regions may be excluded from being short- 
circuited with the plurality of vertical signal lines 
by the wiring. 

In a solid state image sensor device according to 
5 the second aspect of the present invention, at least 

one of the vertical signal lines in the optical black 
pixel regions, which is at the side of the photo- 
sensitive pixel region, may be excluded from being 
Q short-circuited with the plurality of vertical signal 

lij 10 lines by the wiring. When a solid state image sensor 

j*^ device according the second aspect of the present 

ITi invention is structured as such, then even if the 

signal potentials at the optical black pixels at the 
1^^ edge portion of the optical black pixel region close to 

15 the photo-sensitive pixel region are changed by light 

leaked from the photo-sensitive pixel region into the 

'••.li 

edge portion of the optical black pixel region, it is 
possible to prevent the optical black level from being 
influenced by the change. Thus, the optical black 

20 signal can be made stable. 

In a solid state image sensor device according to 
the second aspect of the present invention, at least 
one of the vertical signal lines in the optical black 
pixel regions, which is at the opposite side of the 

25 photo-sensitive pixel region, may be excluded from 

being short-circuited with the plurality of vertical 
signal lines by the wiring. When a solid state image 
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sensor device according to the second aspect of the 
present invention is structured as such, then even if 
the signal potentials at the optical black pixels at 
the opposite edge portion of the optical black pixel 
region are changed by light leaked from a peripheral 
portion opposite to the photo-sensitive pixel region 
into the opposite edge portion of the optical black 
pixel region, it is possible to prevent the optical 
black level from being influenced by the change. Thus, 
the optical black signal can be made more stable. 

in a solid state image sensor device according to 
the seaond aspect of the present invention, at least 
one of Ahe vertical signal lines in the optical black 
pixel regions, which is at the side of the photo- 
sensitiveX pixel region, may be excluded from being 
short-circuited with the plurality of vertical signal 
lines by the wiring, and at least one of the vertical 
signal lines in the optical black pixel regions, which 
is at the ooposite side of the photo-sensitive pixel 
region, may be excluded from being short-circuited with 
the pluralityi of vertical signal lines by the wiring. 
When a solid state image sensor device according the 
third aspect off the present invention is structured as 
such, then even if the signal potentials at the optical 
black pixels at\ the edge portion of the optical black 
pixel region close to photo-sensitive pixel region are 
changed by light! leaked from the photo-sensitive pixel 
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region into the edge portion of the optical black pixel 
region. Furthermore, even if the signal potentials at 
the optical black pixels at the opposite edge portion 
^^^^•''MJLof the bptical black pixel region are changed by light 
5 leaked from a peripheral portion opposite to the photo- 

sensitiAAe pixel region into the opposite edge portion 
of the optical black pixel region, it is possible to 
prevent lihe optical black level from being influenced 
CP by the change. Thus, the optical black signal can be 

ly 10 made more \stable 

^ In a solid state image sensor device according to 

rU 

hi the second aspect of the present invention, the 



plurality of optical black pixel regions may comprise 
at least two optical black pixel regions, the unit 
15 cells of one of which may include a PN junction diode 

as a photoelectric conversion element and the unit 
cells of the other of which may include no PN junction 
diode . 

In a solid state image sensor device according to 
2 0 the second aspect of the present invention, the wiring 

may cause levels of the readout signals of the 
plurality of vertical signal lines to be averaged. 

According to a third aspect of the present 
invention, there is further provided a solid state 
2 5 image sensor device comprising an image sensing cell 

array portion including a plurality of unit cells, the 
unit cells being arranged in a matrix form on a 
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semiconductor substrate^ the image sensing cell array 
portion having a photo-sensitive pixel region, a first 
optical black pixel region and a second optical black 
pixel region having an optical black level different 
from that of the first optical black pixel region, the 
unit cells of the photo-sensitive pixel region for 
sensing an image, and the unit cells of the first and 
second optical black pixel regions for defining optical 
black levels; a selecting circuit for selecting the 
unit cells of the image sensing cell array portion in a 
unit of one horizontal line of the image sensing cell 
array portion; a plurality of vertical signal lines on 
which signals are read out from the unit cells selected 
by the selecting circuit; and a wiring short-circuiting 
at least two of the vertical signal lines in the first 
and second optical black pixel regions with each other, 
one of which being in the first pptical black pixel 
region and another one of which being in the second 
optical black pixel region. 

Since, in a solid state- image sensor device 
according to the third aspect of the present invention, 
a first optical black pixel region and a second optical 
black pixel region are arranged the image sensing cell 
array portion, which have optical black levels 
different from each other, and at least two of the 
vertical signal lines in the first and second optical 
black pixel regions, one of which being in the first 
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optical black pixel region and another one of which 
being in the second optical black pixel region are 
short-circuited with each other by a wiring, then 
levels of the signals read out from the optical black 
5 pixels in each of the first and second optical black 

pixel regions are averaged, and the averaged signal 
levels of the first and second optical black pixel 
regions are also averaged. Thus, even if outputs from 
fp the optical black pixels of the optical black pixel 

■J 10 regions vary, the outputs can be averaged to more 
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reduce a variation in fixed pattern noises in the 
horizontal lines. 

In a solid state image sensor device according to 
^ the third aspect of the present invention, at least one 

O 15 of the vertical signal lines in the first and second 

?:p optical black pixel regions may be excluded from being 

short-circuited with the at least two vertical signal 
lines by the wiring. 

In a solid state image sensor device according to 
20 the third aspect of the present invention, at least one 

of the vertical signal lines in the first and second 
optical black pixel regions, which is at the side of 
the photo-sensitive pixel region, may be excluded from 
being short-circuited with the at least two vertical 
25 signal lines by the wiring. When a solid state image 

sensor device according the third aspect of the present 
invention is structured as such, then even if the 
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signal potentials at the optical black pixels at the 
edge portion of the optical black pixel region close to 
the photo-sensitive pixel region are changed by light 
leaked from the photo-sensitive pixel region into the 
5 edge portion of the optical black pixel region, it is 

possible to prevent the optical black level from being 
influenced by the change. Thus, the optical black 
signal can be made stable. 
Q In a solid state image sensor device according to 

ly 10 the third aspect of the present invention, at least one 

of the vertical signal lines in the first and second 

ry 

iijj optical black pixel regions, which is at the opposxte 
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side of the photo-sensitive pixel region, may be 



;:fj excluded from being short-circuited with the at least 

J;^ 15 two vertical signal lines by . the wiring . When a solid 

state image sensor device according to the third aspect 
of the present invention is structured as such, then 
even if the signal potentials at the optical black 
pixels at the opposite edge portion of the optical 
20 black pixel region are changed by light leaked from a 

peripheral portion opposite to the photo-sensitive 
pixel region into the opposite edge portion of the 
optical black pixel region, it is possible to prevent 
the optical black level from being influenced by the 
25 change. Thus, the optical black signal can be made 

more stable. 

:2vv/^^^ l|i a solid state image sensor device according to 
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the \:hirci aspect of the present invention, at least one 
of th)p vertical signal lines in the first and second 
opticdG. black pixel regions, which is at the side of 
the photo-sensitive pixel region, may be excluded from 
being snort-circuited with the at least two vertical 
signal iVines by the wiring, and at least one of the 
vertical! signal lines in the first and second optical 
black piMel regions, which is at the opposite side of 
the photoWsensitive pixel region, may be excluded from 
being short-circuited with the at least two vertical 
signal lioes by the wiring. When a solid state image 
sensor devlLce according the third aspect of the present 
invention is structured as such, then even if the 
signal pote[ntials at the optical black pixels at the 
edge portioh of the optical black pixel region close to 
the photo-s insitive pixel region are changed by light 
the photo-sensitive pixel region into the 
of the optical black pixel region, 
even if the signal potentials at the 



leaked from 
edge portioii 
Furthermore , 



optical black pixels at the opposite edge portion of 
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black pixel region are changed by light 
a peripheral portion opposite to the photo- 
sensitive pixel region into the opposite edge portion 
of the optical black pixel region, it is possible to 
Dptical black level from being influenced 
Thus, the optical black signal can be 



In a solid state image sensor device according to 
the third aspect of the present invention, the unit 
cells of the first optical black pixel region may 
include a PN junction diode as a photoelectric 
conversion element and the unit cells of the second 
optical black pixel region may include no PN junction 
diode . 

In a solid state image sensor device according to 
the third aspect of the present invention, the wiring 
may cause levels of the readout signals of the at least 
two vertical signal lines to be averaged. 

Additional objects and advantages of the invention 
will be set forth in the description which follows, and 
in part will be obvious from the description, or may be 
learned by practice of the invention. The objects and 
advantages of the invention may be realized and 
obtained by means of the instrumentalities and 
combinations particularly pointed out hereinafter. 

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING 

The accompanying drawings, which are incorporated 
in and constitute a part of the specification, 
illustrate presently preferred embodiments of the 
invention, and together with the general description 
given above and the detailed description of the 
preferred embodiments given below, serve to explain the 
principles of the invention. 

FIG. 1 is a circuit structure diagram illustrating 



a CMOS image sensor according to a first embodiment of 
the present invention . 

FIG. 2 is a diagram showing a state wherein the 
voltages at vertical signal lines in an optical black 
pixel region are averaged according to the first 
embodiment of the present invention. 

FIG. 3 is a diagram illustrating the structure of 
an optical black pixel region of a CMOS image sensor 
according to a second embodiment of the present 
invention . 

FIG. 4 is a diagram illustrating the structure of 
an optical black pixel region of a CMOS image sensor 
according to a third embodiment of the present 
invention. 

FIG. 5 is a diagram illustrating a signal waveform 
at high temperature in a conventional CMOS image sensor. 

FIG. 6 is a diagram illustrating a signal waveform 
at high temperature in a CMOS image sensor wherein 
vertical signal lines in an optical black pixel region 
are connected with each other. 

FIG. 7 is a diagram illustrating a signal waveform 
in a CMOS image sensor wherein two kinds of optical 
black pixel regions are provided. 

FIG. 8 is a diagram illustrating a signal waveform 
in a CMOS image sensor wherein 2 kinds of optical black 
pixel regions are provided and vertical signal lines in 
the respective optical black pixel regions are 
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connected with each other. 

FIG. 9A is a cross section of an optical black 
pixel of a CMOS image sensor. 

FIG. 9B is a cross section of another optical 
5 black pixel of a CMOS image sensor. 

FIG. 10 is a circuit structure diagram of a 
conventional CMOS image sensor. 

FIG. 11 is a diagram illustrating an output 

Q 

waveform of the conventional CMOS image sensor. 



10 FIG. 12 is a block diagram illustrating an example 

if^y of a signal processing circuit used in a CMOS image 

m 

fi^ sensor . 

^ FIGS. 13A, 13B and 13C show signal waveforms in 

respective portions in case that the signal processing 
15 circuit shown in FIG. 12 is used. 

W DETAILED DESCRIPTION OF THE INVENTION 

The present invention will be described in detail 
with reference to the embodiments illustrated, below. 
[ First embodiment ] 
20 FIG. 1 is a circuit structure diagram illustrating 

a CMOS image sensor according to a first embodiment of 
the present invention. 

In FIG. 1, reference numbers 1, 2, 3 and 10 
represent an image sensing cell array (i.e., image 
25 sensingi cell region, a vertical shift resistor, a 

horizontal shit resistor, and a timing signal generator, 
respectilvely . A plurality of unit cells 13 are 
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arranged in a matrix form in the image sensing cell 
^ array l\ i.e.^ an image sensing cell area. Each of the 

unit cel\s 13 is composed of a photodiode 8 as a 
photoelectric conversion element, a read transistor 14 
5 for reading electrical charges accumulated in the 

photodiode 81 as a signal, a driver transistor 15 which 
constitutes , \ together with a load transistor 12 
described latter, a source follower so as to amplify the 
read out signaY and output an amplified signal, an 
10 address translator 16 for selecting a horizontal line 

to be read, and\ a reset transistor 17 for resetting the 
charge of the photodiode 8. The load transistor 12 is 
arranged outsider the image sensing cell array 1, and DC 
voltage is applied to the load transistor 12. The load 
15 transistor 12 is Ishared by the driver transistors 15 of 

the unit cells 131 of one vertical signal line. 

Signal charges obtained in each of the unit cells 
13 are read out as a signal on a vertical signal line 
18 (typically showing any of vertical signal lines 18-1 
20 to 18-(n+m)) by the source follower circuit composed of 

the load transistor 12 and the driver transistor 15, 
and supplied to a noise canceller 25 (typically showing 
any of noise cancellers 25-1 to 25-(n+m)). The signal 
charges supplied to the noise cancellor 2 5 through the 
25 vertical signal line 18 are temporarily stored in the 

noise cancellor 25. The noise cancellor 25 functions 
as a signal holding circuit and temporarily stores the 
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signal charges read out on the vertical signal line 18 
and removes noises inherent to the device. The noise 
canceller 25 is composed of an S/H transistor 19, a 
signal transmitting capacitor 20, a signal accumulating 
5 capacitor 21, and a clamping transistor 22. 

The signals which are temporarily stored in the 
noise cancellers 25 and from which noises are removed 
are successively selected by a horizontal shift 

i-i resistor 3 functioning as a signal reading circuit, and 

b 

;ri 10 are read out on a horizontal signal line 2 6 through 

C horizontal reading transistors 2 3 (typically showing 

H reading transistors 23-1 to 23-(n+m)), and then are 

- outputted to outside of the image sensor device through 

3 an output amplifier 27. A horizontal reset transistor 

3 15 28 for resetting potential of the horizontal signal 

p line 26 is connected to the horizontal signal line 26. 

Most of the unit cells 13 constitutes photo- 
sensitive pixels for sensing an image, on the other 
hand, a part of the unit cells 13 constitutes optical 
20 black pixels 13' for shielding an incident light and 

generating an optical black signal. The optical black 
pixels 13' defines an optical black level based on a 
dark current. Photodiodes of the optical black pixels 
13' are covered with a layer made of aluminum or the 
25 like. In the same manner as in the photo-sensitive 

pixels 13, the vertical signal lines 18-n to 18-{n+m), 
the noise cancellers 25-n to 25-(n+m), and horizontal 
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reading transistors 2 3-n to 2 3-(n+in) are provided in 
the optical black pixels 13V. 

In the above-mentioned structure, light incident 
on the photodiodes 8 in the unit cells 13 is photo- 
5 electrically converted and accumulated as signal 

charges in the photodiodes 8. The unit cells 13 are 
selected in a unit of one horizontal line by turning on 
the address transistors 16 contained in the unit cells 

j?3 13 of the one horizontal line by means of the vertical 

ijff 10 shift register 2 functioning as a selecting circuit. 

In each of the unit cells 13, the reset transistor 17 

'r^, is turned on so that the reset level of signal is 

transmitted to the signal accumulating capacitors 21 
through the signal transmitting capacitors 20. At this 

O 15 time, the clamp transistors 22 of the unit cells 13 are 

turned on so that the voltage levels of the capacitors 
21 of the unit cells 13 are averaged. 

The read transistor 14 of each of the unit cells 
13 is turned on so that the signal is read out to the 
20 detecting portions 29, and a change in the voltage at 

the detecting portions 2 9 is outputted to the vertical 
signal line 18 through the driver transistor 15. The 
change in the signal voltage is accumulated, as the 
quantity of the charge, in the signal accumulating 
25 capacitor 21 through the S/H (sample/hold) transistors 

19. The S/H transistors 19 and the address transistors 
16 are turned off so that the noise cancellers 25 are 
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separated from the image sensing cell array 1 to make a 
non-select state of the unit cells. 

After a series of these operations has been 
finished, the voltage at the horizontal signal line 26 
5 is reset via the horizontal reset transistor 28. The 

horizontal reading transistors 23 are successively 
turned on, so that the signals are read out on the 
horizontal signal line 26 and outputted to outside of 
the image sensor device through the output eunplifier 27. 

10 After reading of the signals from unit cells 13 of one 

horizontal line has been finished, signals from unit 
cells 13 of the succeeding horizontal line are then 
read out in the same manner. 

The above-mentioned basic structure and operation 

15 are the same as the conventional device shown in 

FIG. 10. The present embodiment is, however, different 
from the conventional device in that the respective 
vertical signal lines in the optical black pixel region 
are interconnected with each other. That is, the 

20 vertical signal lines 18-n to 18-(n+m) in the optical 

black pixel region are electrically connected by means 
of a wiring 30 made of aluminum or the like in the 
image sensing cell array 1, as shown in FIG. 10, 

According to the present embodiment, the voltages 

25 at the vertical signal lines 18 in the optical black 

pixel region are made to be averaged and uniform, as 
shown in FIG. 2, since these vertical signal lines 18 
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are interconnected with each other. Therefore, when 
the signals on the respective horizontal lines 
outputted from the optical black pixel region are 
clamped, variation in these signals are made very small. 
5 As a result, it is possible to prevent variation in 

fixed pattern noises of horizontal lines. According to 
the above embodiment, only the wiring 30 for connecting 
the vertical signal lines is added to the conventional 
pj image sensor device. This does not cause a great 

iiy 10 change in the structure of conventional image sensor 

"E devices, and accordingly the image sensor device of the 

above embodiment can easily be realized. 
[Second embodiment] 
M FIG. 3 is a diagram illustrating the structure of 

O 15 an optical black pixel region of a CMOS image sensor 

according to a second embodiment of the present 
invention. The same reference numerals are used to the 
same elements as in FIG. 1. Thus, detailed explanation 
thereof is omitted, 
20 The present embodiment is different from the 

above-mentioned first embodiment in that when the 
vertical signal lines 18 in the optical black pixel 
region are electrically interconnected with each other 
by means of the wiring 30, at least one (i.e., a 
25 vertical signal line 18-n in FIG. 3) of these vertical 

signal lines 18 at the side of the photo-sensitive 
pixel region is excluded from being connected to the 



interconnected vertical signal lines. Thus, an optical 
black level is defined by the signals of the vertical 
signal lines 18 (i.e., vertical signal lines 18-(n+l) 
to 18-(n+in) in FIG. 3) connected by means of the wiring 
30, of all of the vertical signal lines 18 in the 
optical black pixel region. 

With above-mentioned structure of the image sensor 
device, the same advantages as the first embodiment can 
be obtained. Moreover, even if the signal potentials 
at the optical black pixels at the edge portion of the 
optical black pixel region are changed by light leaked 
from the photo-sensitive pixel region into the edge 
portion of the optical black pixel region, it is 
possible to prevent the optical black level from being 
influenced by the change. Thus, the optical black 
signal can be made stable. 
[ Third embodiment ] 

FIG. 4 is a diagram illustrating the structure of 
an optical black pixel region of a CMOS image sensor 
according to a third embodiment of the present 
invention. The same reference numerals are used to the 
same elements as in FIG. 1. Thus, detailed explanation 
thereof is omitted. 

The present embodiment is different from the 
above-mentioned first embodiment in that when the 
vertical signal lines 18 in the optical black pixel 
region are electrically interconnected with each other 



by means of the wiring 30, at least one (i.e., a 
vertical signal line 18-n in FIG. 4) of these vertical 
signal lines 18 at the side of the photo-sensitive 
pixel region is excluded from being connected to the 
interconnected vertical signal lines, and further in 
that at least one (i.e., a vertical signal line 
18-(n+m) in FIG. 4) of these vertical signal lines 18 
at the opposite side of the photo-sensitive pixel 
region is excluded from being connected to the 
interconnected vertical signal lines. Thus, an optical 
black level is defined by the signals of the vertical 
signal lines (18-(n+l) to 18-(n+m-l) in FIG. 4) 
connected by means of the wiring 30, of all of the 
vertical signal lines 18 in the optical black pixel 
region . 

With above-mentioned structure of the image sensor 
device, the same advantages as the first embodiment can 
be obtained. Moreover, even if the potentials at the 
optical black pixels at the edge portion of the optical 
black pixel region close to the photo-sensitive pixel 
region are changed by light leaked from the photo- 
sensitive pixel region into the edge portion of the 
optical black pixel region, it is possible to prevent 
the optical black level from being influenced by the 
change. Furthermore, even if the signal potentials at 
the optical black pixels at the opposite edge portion 
of the optical black pixel region are changed by light 
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leaked from a peripheral portion opposite to the photo- 
sensitive pixel region into the opposite edge portion 
of the optical black pixel region, it is possible to 
prevent the optical black level from being influenced 
5 by the change. Thus, the optical black signal can be 

made more stable in the present embodiment than in the 
second embodiment . 
[Fourth embodiment] 

The following will describe a CMOS image sensor 
10 according to a fourth embodiment of the present 

invention . 

In the present embodiment, signals from the 
optical black pixel region shown in FIG. 1 are set to 
at least two different levels according to locations of 

15 the optical black pixel portions. 

As the device temperature of CMOS image sensors 
becomes higher, dark current, in particular at the 
optical black pixel region, generally increases. When 
the device temperature becomes a high temperature of, 

20 for example, 60°C, the dark current at the optical black 

pixel region becomes larger than the dark current at 
the photo-sensitive pixel region. Therefore, a level 
of the signal 7 9 of the optical black pixel region 
becomes larger than a level of the signal 7 8 of the 

25 photo-sensitive pixel region by a signal level differ- 

ence 80, as shown in FIG. 5. If at this time the 
vertical signal lines in the optical black pixel region 



are interconnected with each other, the level of the 
signal 79 becomes constant as shown in FIG. 6. However 
there is a large difference between the signal level of 
the optical black pixel region and the signal level of 
the photo-sensitive pixel region by the signal level 
difference 80. Accordingly, there is a disadvantage 
that in order to receive a signal having a smaller 
level than that of the optical black signal in a 
subsequent signal processing circuit, a larger circuit 
margin is necessary to be added. 

In this point of view, as shown in FIG. 7, in the 
present embodiment two kinds of optical black pixel 
regions are provided to make two kinds of signal levels 
Specifically, the following two kinds of optical black 
pixel regions are provided: an optical black pixel 
region (1) having the same structure as a photo- 
sensitive pixel region, and an optical black pixel 
region (2) having a structure making dark current small 
In this case, there are generated a level difference 
80-1 between a level of the signal 7 8 of the photo- 
sensitive pixel region and a level of a signal 79-1 
of the optical black pixel region (1) and a level 
difference 80-2 between a level of the signal 78 of the 
photo-sensitive pixel region and a level of a signal 
level 79-2 of the optical black pixel region (2). 

When vertical signal lines in the optical black 
pixel region (1) are interconnected in the image 



# 
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sensing cell array with each other by a wiring and 
vertical signal lines in the optical black pixel region 
(2) are interconnected in the image sensing cell array 
with each other by another wiring, in the similar 
5 manner to those in the previous embodiments, the 

optical black level changes, as shown in FIG. 8. This 
makes it possible to make the optical black level 
smaller than the signal level 7 8 of the photo-sensitive 
g pixel region. In the present embodiment, therefore, it 

|y 10 is sufficient that a subsequent processing circuit can 



receive only larger signals than the optical black 
signal. Thus, only a smaller circuit margin is 
necessary. 

Also in the present embodiment, at least one of 
15 the vertical signal lines in that of the optical black 

pixel regions which is at the side, of said that photo- 
sensitive pixel region, may be excluded from being 
connected with said at least two vertical signal lines 
by the wiring. Furthermore, at least one of the 
20 vertical signal lines in that of the optical black 

pixel regions which is at the opposite side of said 
that photo-sensitive pixel region, may be excluded from 
being connected with said at least two vertical signal 
lines by the wiring. 
25 With above-mentioned structure of the image sensor 

device, the same advantages as the first embodiment can 
be obtained. Moreover, even if the potentials at the 
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optical black pixels at the edge portion of the optical 
black pixel region close to the photo-sensitive pixel 
region are changed by light leaked from the photo- 
sensitive pixel region into the edge portion of the 
5 optical black pixel region, it is possible to prevent 

the optical black level from being influenced by the 
change. Thus, the optical black signal can be made 
stable. Furthermore, even if the potentials at the 
optical black pixels at the opposite edge portion of 

10 the optical black pixel region are changed by light 

leaked from a peripheral portion opposite to the photo- 
sensitive pixel region into the opposite edge portion 
of the optical black pixel region, it is possible to 
prevent the optical black level from being influenced 

15 by the change. Thus, the optical black signal can be 

made more stable in the present embodiment than in the 
second embodiment . 

Describing the feature of a solid state image 
sensor device according to the present embodiment in 

2 0 more general, since a plurality of optical black pixel 

regions are arranged the image sensing cell array 
portion, which have optical black levels different from 
each other, and a plurality of the vertical signal 
lines in the optical black pixel regions are short- 

25 circuited with each other by a wiring, then levels of 

the signals read out from the optical black pixels in 
each of the optical black pixel regions are averaged. 
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and the averaged signal levels of the respective 
optical black pixel regions are also averaged. Thus, 
even if outputs from the optical black pixels of the 
optical black pixel regions vary, the outputs can be 
5 averaged to more reduce a variation in fixed pattern 

noises in the horizontal lines. 

jl7N^(Xi^^ F^GS. 9A and 9B show cross sections of unit cells 
of the optical black pixel regions in the present 
embodimer^. The unit cell of he optical black pixel 

10 region (1)\ shown in FIG. 7 is made as shown in, for 

exconple, FIG. 9A. That is, a photodiode opening 101 is 
provided beneath a light shielding layer 100 and 
covered by thte light shielding layer 100. A photodiode 
(N-type area) Vo3 for accumulating electrical charge 

15 generated by photoelectric conversion is formed beneath 

the opening 101. \ The n-type region is isolated by a 
thick oxide layer\l02. An impurity diffused region (P+ 
type region) 104 f®r making the isolation more 
effective is formedX beneath the oxide layer 102 as an 

20 isolation layer. A P-well 105 is formed on a P- 

substrate 106, and the photodiode is formed in the well 
105. An insulating fiVm 107 is formed on the oxide 
layer 102, and the light shielding layer 100 is formed 
on the insulating film l\)7 . 

25 On the other hand, the unit cell of the optical 

black pixel region (2) is provided as shown in, for 
example, FIG. 9B. In the unit cell of the optical 
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black pixel region (2), the N-type region 103 as shown 
in FIG. 9A is removed from the pixel structure. Since 
the N-type region 103 is removed from the pixel 
structure shown in FIG. 9B, a generated dark current is 
5 less taken into the pixel region. As a result^ a 

signal having a smaller level can be obtained. 

The present invention is not limited to the above- 
mentioned embodiments. The structure of photodiode or 
transistors constituting pixels is not limited to that 

10 shown in FIG. 1^ and can be suitably modified according 

to the specification for designing. Moreover, the 
structure of the noise canceller is not limited to that 
shown in FIG. 1 and can be suitably modified according 
to the specification for designing. If a sufficient SN 

15 ratio can be obtained without using the noise canceller, 

any noise canceller is unnecessary to be provided. 

In the fourth embodiment, two kinds of optical 
black pixel regions having different optical black 
levels are provided. However, three or more kinds of 

20 optical black regions may be arranged. Various 

modifications can be made within the scope of the 
present invention . 

Describing the advantages of the present invention, 
even if outputs from the optical black pixel region 

25 vary, the outputs can be made uniform by electrically 

connecting at least two vertical signal lines for 
reading optical black signals in the optical black 



pixel region with each other- Thus, a variation in 
fixed pattern noises in the horizontal lines can be 
reduced. 

Furthermore, the level of the optical black signal 
can be set to any value, since optical black pixel 
regions having different levels for defining their 
optical black level are provided, and vertical signal 
lines of these optical black pixel regions are 
electrically connected with each other so that an 
optical black signal having an averaged signal level is 
generated. 

Additional advantages and modifications will 
readily occur to those skilled in the art. Therefore^ 
the invention in its broader aspects is not limited to 
the specific details and representative embodiments 
shown and described herein. Accordingly, various 
modifications may be made without departing from the 
spirit or scope of the general inventive concept as 
defined by the appended claims and their equivalents . 



